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). Approximately 1000 of such lesions consist of patent ductus arteriosus (PDA) (Campbell, 1965; Nadas, 1963) . In the majority of instances the aetiology is unknown. Some cases are associated with maternal rubella in the first trimester of pregnancy, and often it is part of a complex cardiac malformation found in autosomal trisomies (Taylor, 1967) . There have been several reports of more than one case occurring in a family, and Christiaens et al. (1964) collected from the literature 55 cases from 23 families. Burman (1961) described a family with 4 affected members. It has been suggested that in some cases the lesion is inherited as a Mendelian dominant (McKusick, 1966) . On the other hand, a higher incidence of parental consanguinity (Polani and Campbell, 1960 general health, present address, and whether they had any children. Appointments were made with all those who had families to be visited at home in order to take a full family history and to examine the children clinically for any congenital anomalies, particularly of the cardiovascular system. If there was any suggestion of a cardiac abnormality, further details were obtained from the family doctor or hospital to which the child had been referred. If a murmur was detected for the first time, the family doctor was informed, and if he thought it necessary he referred the child for further investigation. Details of other affected relatives were obtained in a similar manner.
Results
Two hundred and forty-one patients who fulfilled the criteria were eventually traced and replied to the initial questionary. 147 had no children at that time and were not further studied. 8 with families were not visited, either because they lived too far away to make it feasible or because they were uncooperative. The remaining 86 form the index patients. Family visits were made to all of these, but in 2 families the index patient was not seen and details were obtained from other family members. Case 45 (number refers to the appendix) had gone away to sea and Case 85 had died from a cerebrovascular accident at the age of 62, three weeks before the visit was made. The sex ratio (Table I) of the patients contacted is 1:2 8 (64 male, 177 female), which is similar to that found by others (Lamy, de Grouchy, and Schweisguth, 1957; Campbell, 1965) .
The general health of the patients was good; none had symptoms which were directly referrable to the 1 Sibs. The index patients had a total of 198 sibs (Table II) , among whom there were 3 possible cases of congenital heart disease. Case 1: brother with PDA; Case 50: brother with coarctation of the aorta; Case 43: sister died aged 9 years from 'acute endocarditis', the cause of which is not known, but she is said to have had a congenital heart abnormality. This is an incidence of 1%. Polani and Campbell (1960) found 2-1% sibs affected. One index patient was one of unlike sexed twins and another was the second of an allegedly identical pair. The other twin in each pair is reported as having no cardiac abnormality.
Offspring. There were a total of 179 children born to the index patient (Table II) , but many of them have not yet completed their families. 144 were examined by the author. Of the remainder, 4 had died, 4 were born after the visit, 6 were away at school at the time of the visit, and 11 were over the age of 18 years and had left home. In all these patients, there was a history of reliable medical examination recently, or an accurate cause of death was obtained. In one case, a report was obtained from the local paediatrician about one girl who was Omitting the case of non-specific mental defect, the 4 cases in 179 of non-cardiac Malformations is in good agreement with the general population figure of about 2%.
Discussion
The incidence of congenital heart disease in the sibs of the index cases (1-0%) is of the same order as that in their offspring (1-7%). This certainly rules out autosomal recessive inheritance and is compatible with much modified dominant or polygenic inheritance. There is also the possibility that a small proportion of cases of PDA are wholly genetic in aetiology, and it is these that contribute largely to the incidence found in family studies. If this were so, such cases would have a high risk of recurrence. It would be necessary to make a study of families in whom there were already at least 2 cases of PDA, to find out if the next generation has a very much higher incidence. The incidences in a random population for congenital heart disease of all types are approximately 1/200 and for PDA 1/2000. From this study the corresponding figures for the children of patients with PDA are 1/60 and 1/90. The one index patient who has an affected sib has 2 unaffected children. This estimate is the best available for genetic counselling, but must be treated with caution, as it has a large standard error and further studies are needed. This is a considerable increase, but still relatively small and acceptable to most prospective parents.
Summary
Eighty-six patients with proven PDA who have had children have been studied to find the incidence of congenital heart disease in their offspring. The incidence of congenital heart disease was 3 in 179-about 1 in 60, and of PDA in particular, 2 in 179-about 1 in 90. The incidence in sibs was 2 in 198 and 1 in 198, respectively. The population incidence of congenital heart disease is estimated to be 1 in 200 
